Conserved and divergent patterns of Reelin expression in the zebrafish central nervous system.
The protein Reelin is suggested to function in cell-cell interactions and in mediating neuronal migrations in layered central nervous system structures. With the aim of shedding light on the development of the teleost telencephalon, which forms through the process of eversion and results in the formation of a nonlaminar pallium, we isolated a zebrafish ortholog of the reelin gene and studied its expression in developing and adult brain. The pattern of expression is highly dynamic during the first 24-72 hours of development. By 5 days postfertilization, high amounts of reelin mRNA are found in the dorsal telencephalon, thalamic and hypothalamic regions, pretectal nuclei, optic tectum, cerebellum, hindbrain, reticular formation, and spinal cord, primarily confined to postmitotic neurons. This pattern persists in 1- to 3-month-old zebrafish. This study, together with reports on reelin expression in other vertebrates, shows that reelin mRNA distribution is conserved in many regions of the vertebrate brain. A major exception is that reelin is expressed in the majority of the cells of the dorsal regions of the everted telencephalon in zebrafish embryos, whereas it is restricted to specific neuronal populations in the developing telencephalon of amniotes. To better understand the origin of these differences, we analyzed reelin expression in the telencephalon of an amphibian. Telencephalic reelin expression in Xenopus laevis shows more similarities with the sauropsidian than with the teleostean pattern. Thus, the differences in the telencephalic expression of reelin between teleosts and tetrapods are likely to be due to different roles for Reelin during eversion, a process that is specific for the teleost telencephalon.